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ABSTRACT 190 13

Nightglow 6300& and electron density data from Maui, Hawaii have been
analyzed by using the formulas of Paper I. The observed 6300& emission is
found to consist of two components. The primary component may vary con-
siderably during the night and its variations are explained satisfactorily
by the chemical reactions discussed in Paper I; these variations correspond
to variations in the height, shape, and magnitude of the electron density
profile. The secondary, or background, component does not seem to vary
rapidly during the night but may vary considerably from one night to
another. The source of the background component is unknown. It is shown
that the magnitude deduced for it is insensitive to errors in the many
parameters that enter the calculations. Finally, even though the theory
given in Paper I does satisfactorily explain the observations, the

pertinent chemical reactions seem to be inefficient in producing the

i * 6300A nightglow. Quih o
KEY WORDS: 6300A nightglow - electron density profiles - Maui, Hawaii
data - dassociative recombination - data analysis -
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INTRODUCTION
Dissociative recombination in the F region appears to be the dominant
process, at night and at low latitudes, for producing the excited oxygen
atoms that give rise to the 6300& nightglow. The theory based on this
mechanism, relating ionospheric parameters to the 6300& nightglow intensity,
has been investigated by various authors [Chamberlain, 1958; Barbier, 1959;

Lagos, Bellew, and Silverman, 1963]. A detailed version of this theory is

given in Paper I [Peterson, VanZandt, and Norton, 1965]. The purpose of

the present paper is to give the results of an analysis of electron
density and 63OOA intensity data using the formulas given in Paper I.
Below, we will show that the ouserved variations in 6300& are satisfactori-
ly explained as being caused by corresponding variations in the ionosphere;
the data also show the presence of a background component which is not

explained by the theory. The component of the 6300A nightglow that is

. explained by the theory shows that the chemical reactions discussed in

_Paper I have a low efficiency in producing O(!D).

SELECTION OF DATA

Tonospheric observations have been made on a routine basis from Maui,
Hawaii (21°N, 156°W geographic; 21°N, 88°W geomagnetic; 22°N dip latitude;
39°aip angle) for several years. Since July 1961, photometric observations
have also been routinely made. The ionospheric soundings are made once
every 15 minutes (day and night) and the airglow observations at 6300&
are made (at night) once every five minutes with a zenith photometer and
once every 15 minutes with an all-sky scanning photometer. The present

study used the zenith photometer data (see Purdy, et al., 1961 for a
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description of the instrumentation); the zenith data from the all-sky
scanning photometer are essentially the same, however.

For the present study simultaneous ionospheric and photometric
observations were needed. This limits the amount of data usable. Since
nightglow measurements are made only under the best of observing conditions,
observations are limited to the two weeks centered around new moon and to
times free from clouds or haze. Also, in order to facilitate comparison
with theory, the data are further restricted to cases in which a variation
of at least 20 Rayleighs is observed during the period of observation.

Even though ionosonde measurements are made nearly every night, only
a small percentage of the ionograms yield good electron density profiles,
n(h). Any method used to reduce nighttime ionograms to n(h) profiles
is extremely sensitive toc the data available at the low frequency end of
the ionogram. Sporadic E jonization and radio interference (noise), which
are quite common for Maul, often cause the low frequency echoes from the
¥ region to be lost.

The nighttime ionograms that yield the most reliable n(h)- profiles
are those that actually show echoes from the normal E layer or from the
so-called intermsdiate layer; the ionograms that yield slightly less
reliable n(h) profiles are those that do not actually show E-region
echoes but do show retardation on the low frequency end of the F-region
echoes, indicating that low-lying ionization is present; and finally, the
ionograms that yield n(h) profiles of only marginal yuality are those that
show neither E-region echoes nor low frequency retardation of the F-region
echoes. In the following discussion, the n(h) profiles from the above

three types of ionograms will be referred to as being of quality 1, 2,
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or 3, respectively.

The amount of simultaneous data finally selected depends upon the
quality desired and upon the objective of the data analysis. Unfortunately,
nighttime quality 1 ionograms are so scarce that no long sequence could be
found. Since one of the objectives of the data analysis was to follow the
variations of the '"linear recombination coefficient"” during a night, a
long segquence was needed. Consequently, some lower quality n(h) data had
10 be used. The data used consist of two short sequences of quality 1
data, and a few long sequences of quality 2 and 3 data, as listed in
table 1.

In this study, n(h) profiles were calculated by the methcd of Paul
[ggg; and Wright, 19631, and full corrections were attempted for the

effects of ionization underlying the F region.
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ANALYSTIS OF DATA
That portion of the 6300A nightglow that arises from chemical re-

actions in the F region was shown in Paper I to have a zenith intensity of

Q63OO (Rayleighs) =
500

0-076 Y100 TH & (0)/-009T * I+ [1 + X(B)/3X(200)T B (8)/06 (BJa(h) (1)
where
X(h) =B (h)/Bz2(h) = X(300) exp (- zze(h)/7),
82 (n) = 8300) L9 exp (- 220 (n)),
and * *
K(h) = kno * kpp X(h) = Ky (h) X (n), k) = kpp * .9k L

The a's are the specific reaction rates for dissociative recombination,
the PB's are the linear recombination coefficients, the k's are the
number of excitations per recombination and may be thought of as
"efficiencies" of the chemical reactions in producing O(*D) and 0('S),
z 1is the reduced height, n is electron density, and dD is the
collisional deactivation coefficient. The subscript notation is: except
for z, 1 refers to reactions involving O;, 2 refers to reactions
involving NO+, and D and S refer to the 'D and 'S levels of
oxygen; for =z, the subscript is the molar weight of the atom or molecule
referred to, so that 28 refers to Na.

Note that equation (1) includes the contributions to Q63OO from
both the O; and NO+ reactions, as discussed in Paper I. To simplify
the numerical work By and «&; should be put on terms of Bz and
Oz, or vice versa. As can be seen, equation (1) and the

following discussion have been cast in terms of B, and Op. This
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choice was made, and the calculations performed, prior to the publishing
of the paper by Dalgarno and Walker [1964] which pointed out that the No*
reactions will not produce much O('D) excitation. The computations could
be repeated in terms of B and 0, and this would change some of the
numbers reported here. However, the conclusions of this paper would not
be changed and so it is felt that such recalculations are unnecessary.

As mentioned in Paper I, the Q's are thought to have a T_li 3

dependence. For purposes of numberical evaluation, Oz was assumed to

vary as T ':
oz (h) = o (300) T (300)/T(h).

The F region is neariy iscthermal, hcowever, and sc an errcr in this cheice
has a negligible effect on the final results. In equation (1), the
constant term before the integral includes the appropriate conversion
factors to allow height to be expressed in kilometers and the nightglow
intensity in Rayleighs; also, the limits on the integral have been taken
as 120 and 500 km since only a negligible amount of radiation comes from
heights beyond these limits. Finally, in the bracketed term Op Bl/oa B2
has been set eqnal tc X(h)/3X(200) since the rocket observations of

Johnson, et al. [1956], Waylor and Brinton [1961], and Holmes, et al. [1965]

indicate that at 200 km, OpB;/01Bz ~ 1/3. An error in this choice has
little effect on the final results.

In order to evaluate equation (1) and compare the results with
nightglow observations, n(h), T(h), dD(h) profiles had to be used as data.
From an ionogram, only that portion of the n(h) profile up to the F-region
peak can be calculated. Since the entire profile is needed, an & - Chapman

topside of constant scale-height gradient was added, using for a scale
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height at the F-region peak that which is deduced by fitting a parabola to
the n(h) bottomside profile at the peak. The T(h) profile was taken from
an atmospheric model of Harris and Priester [1962] for the appropriate
time of night. And finally, the dD(h) profile was calculated using

dy = s [0z] with 55, =2x 107!t cm® sec”™ and the 2300 model atmosphere

of Harris and Priester.

As stated in Paper I, the dependence of Q63OO on Ba(300) is very
strong (nearly linear) whereas the dependence on Og (300) is very weak.
As an example, if we take O (300) = 10 7cn® sec™ and increase Bz (300)
from 107® to 107* sec™® for the September 17/18, 1961, 0330 case, Q63OO
increases by a factor of §. On the other hand, if we take £2(300) = 107*
sec”! and increase 0 (300) from 10™® to 10 7cm® sec”! for the same case,
Q63OO increases by only a factor of 1.6. The dependence of Q63OO on X(300)
is even stronger than its dependence on Bz (300), and for purposes of
numerical work the Q63OO Vs X(300) relation may be considered to be

*
strictly linear. Finally, the dependence of Q on k_,. and is, of
? 6300 2 1T

D
course, strictly linear.

A graphical comparison of the theoretical intensities calculated from
the n(h) profiles, Q(calc), with the observed intensities, Q(obs), allows
us to evaluate the completeness of the theory given in Paper I. Figures
la and 1lb illustrate this comparison for the quality 1 and 2 data listed

. _ * -7 .3 -1
in table 1, for ky, =0, k) X(300) = 0.1, 0 (300) = 10 "cm® sec ~, and

D2

- - *
B2(300) = 10™ sec™; the values of k le(300), etc., used here are

D2’
immaterial for purposes of testing the completeness of the theory. The
slopes of the "least square" lines shown in figures la and lb depend, of

course, on the choice of these paramesters. In fact, the requirement that

-9~
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the lines should have a slope of 45° determines the values of K(300)Bz(300),

as discussed below:

If we assume that a '"background" component is present for each set of
observations, then the agreement between Q(calc) and Q(obs) is good. The
value of this background component, Q(back), is easily obtained by
extrapolating the set of points back to Q(calc) = O (which corresponds
to no ionosphere), as indicated in the figure. The fact that the points
for a given set cluster fairly closely about a straight line indicates
that reither the background component nor the ionospheric parameters
Bz (300) and X(300) varied significantly during the period of observation.
The B ratio, X(300), would not be expected to vary much during the night,
but Bz(300) and Q(back) might do so. It is conceivable that a variation
in Bz (300) is Jjust balanced by a variation in Q(back), but this seems
unlikely.

A similar comparison of Q(calc) with Q(obs) for the quality 3 data of
table 1 does not yield as good a correlation, as shown in figures 2a, 2b,
and 2c. Part of the scatter in the points is undoubtedly due to the
uncertainty in the n(h) profiles but it seems probable that part of it
is real. This can be seen more clearly when it is noticed that observa-
tions covering a few hours often cluster about a straight line. 1In
figure 2c, if we choose only those consecutive points that do fall along
a line, we can break the night into two groups, each group defining a
different (least square) line. The upper line in figure 2c defines the
trend for the period 2300-0215 and the lower line the trend for period

0230-0500, This figure cannot be used as evidence that Q(back) changed

during the night, however, since the two intercepts can be varied merely
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by grouping the points differently.

Figures 2a and 2b cannot be interpreted urnambiguously. For example,
B2 (300) could have been varying in the early part of the night (this is the
view pursued below), Q(back) could have been varying, or the theory given
in Paper I could have been inadequate for these times. The least square
lines shown represent only the latter part of the night: 0000 hours and
after for figure 2a and 2100 hours and after for figure 2b.

The source of the background component is not known. At least part
of it is contamination by extraneous light (see next section) but the
possibility of its reality cannot be discounted. The most likely sources
of Q(back) seem to be excitation by impact of high energy particles and
excitation by the reaction N(°D) + 0(®P) - N(*S) + O0(*D). The source of
the N(2D) would supposedly be NO' + e —N(2D) + 0(3P).

The numerical value of Q(back) for a given night is very insensitive
to the choice of parameters. This is well illustrated by the data of
September 17/18, 1961. Figures 3a and 3b show the effect of varying the
parameters Bz (300) and 02(300), one at a time. As can be seen, the slope
of the least square line is sensitive to the choice of parameters but the
intercept, Q(back),is not. This conclusion also applies to variations
in k, and kD: X(300), since these parameters are linearly related to Q.

Because Q(back) can be determined fairly precisely for the quality 1
and 2 data,and reasonably estimated for the quality 3 data, it can be
subtracted from Q(obs) to leave that portion of the nightglow that is
explained by the theory presented in Paper I. The combinations of kD2’
kDI X(300), B2(300), and o (300) which cause Q(calc) to equal Q(obs) -

Q(back) can then be used to investigate the behavior of these parameters.

-11-
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Figure 3.
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Q (CALCULATED) RAYLEIGHS

Comparison of the calculated and observed 6300A nightglow
intensities for Sept. 17/18, 1961, showing the effects of
varying 0 (300) and Bz(300). In both (a) and (b) the cal-
culations were made for ky, = O and kp, X(300) = 0.1. In

(a), B2(300) = 107* sec™® and 0(300) is allowed to assume
two different values. The slopes Of the lines differ
slightly in the two cases, and the background components
differ by less than 3 Rayleights. In (b), 0= 1077 cm®
sec ! and Bz (300) is allowed to assume two different values.
The slopes of the two lines differ greatly in the two cases,

but the background components differ by less than 2 Rayleighs.




Table 2 lists the values of Q(back) used in the following discussion as
well as the range within which Q(back) probably falls.

Figures 4 and 5 illustrate the relation between the various parameters

*

for 2100, April 1, 1962. In both figures, Bz (300) is plotted against ko

X(300); in figure 4, the curves are parametric in & (300) with k=0,
and in figure 5, the curves are parametric in k. with ag (300) = 1077 cm®
gsec ', (In figures 4 and 5, note that if kD: X(300) , Ba(300), and k.,
were replaced by kD;, B:1(300), and kDQ/X(3OO), respectively, exactly the
same curves would be obtained.) Two things may be noticed from these
curves or from equation (1). First, since the coefficient 0p(300) is near
1

10 7cem® sec” , even an order of magnitude error in its estimate produces a

rather small change in the curve. We can therefore confine our attention
to evaluating the other coefficients assuming that 0 (300) = 10 "cm® sec !,
knowing that the probable errors produced by this choice are relatively
insignificant. Seéond, the product K(300) B2(300) is nearly independent
of K(300) and B> (300) individually; in this case the product is about

10°sec™*. From only the data examined here it is impossible to evaluate

K(300) and Bz (300) separately.

TABLE 2

Date Q(back) (Rayleighs)
_ Used Range
Sept. 17/18, 1961 57 5560
April 3/4, 1962 22 20-25
April 1/2, 1962 9 7-12
October 29/30, 1962 32 25-45
February 23/24, 1963 0 0-15
February 24/25, 1963 11 5-20

_1o-




3 — T T T T T7T7TT] |

| 2100 APRIL |, 1962
k02=0.0

|

a, (300) = 10%cm™ sec

B, (300) sec

*
Figure L., Combinations of ¢ (300), B2(300), and k 1 %x(300), for
kp, = 0, which give Q(calc) = Q(obs) - 8 (back) for 2100

April 1, 1962. Note that the dependence on 0 (300) is
weak for O (300) ~ 10-7cem’sec-t.
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3 l 1T T 1 117
| 2100 APRIL I, 1962 _
a, (300)= 167 cm’ sec’
1o’ —
8 —
O —_—
) ]
x —
* 2
3 —
1.0
0.8 0pb
' Kns=0.0
04 0.2 D2
~ | | L L l
10" —
107 3 1074 3

B, (300) se¢’

Figure 5. Combinations of kDE’ B2 (300), and ky X(300), for O (300)

= 10 7cm® sec *, which give Q(calc) = Q(obs) - Q(vack)
for 2100 April 1, 1962.
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The product K(300) Bz (300) is sometimes found to vary during the
period of observation, and sometimes found to be nearly constant. Figure
6 summarizes the results. Because the product is not completely independ-
ent of Bz2(300) (it varies by 10 to 20 percent as Bz {(300) is allowed to
vary by an order of magnitude), the number given for the product in this

*
figure is for k;, = O and kp, X(300) = 0.1 (these numbers were picked for

D

reasons evident below). The time variations of the product do not seem
unreasonable at the present state of our knowledge of the upper atmos-
phere.

The product K(300) Bz(300) is generally between ~ 10°° and ~5 x 10 °

1 .« P [N S I T AR R S T Ramant Tahnratnrmr

v J e v mm i meem e s -

measurements [Fehsenfeld, et al., 1965] show that Ba/[N2] = v2 ~ 3 x 107*2

cm®sec”™. Since model atmospheres normally give an Nz number density at

300 km of 1 to 3 x 10® cm™, the value of Bz(300) would lie in the 3 to
9 x 10°* sec™ range. Thus K(300) must be small, on the order of 0.1 or

less. Dalgarno and Walker [1964] have pointed out that k

*
Dl

less. Tn other words, the efficiencies of the chemical reactions (dis-

~ 0; the

D2
X(300) is probably also small, about 0.1 or

present study shows that k
cussed in Paper I) in producing O('D) must be low.

Before discussing errors it must be pointed cut that the present
analysis has been for low latitude data; the quality 1 and 2 data show
that the agreement between theory and observation is good. A similar but
less detailed analysis of Fritz Peak - Boulder data [Peterson, unpublished]
shows that at times theory and observation do not agree, whereas at other

times they do agree; Fritz Peak - Boulder is, of course, mid-latitude.

-13-



K(300) B,(300) sec™'

on

o

~

10

OCT. 29/30,

FEB. 23/24, 1963

FEB. 24/25, 1963

APR. 172, 1962

SEPT. 17/18, 1961~

APR. 3/4, 1962

N I

K (300) B, (300) sec’!

20
LOCAL TIME (HST)

Figure 6. The values of K(300) Bz (300) that give Q(calc) = Q(obs) - Q(back); as a
function of time (Hawaiian Standard Time).

here are for k

2= 0 and kD].)f

The particular values plotted
X(300) = 0.1, but these ordinate values differ

. *
little from those found by using other values of Kp, and k., X(300). Note

the staggered ordinate scale for the different curves.




ERRORS

The values of the product K(300) B>(300) quoted above are, of course,
subject to various types of error. We shall now attempt to evaluate these
errors and see what uncertainty this places on the estimate of this product.

The airglow observations are subject to error in three ways: in
calibration, in record reading, and in contamination by extraneous light
sources. The calibration errors (accuracy) are felt to be better than
50 percent. Because the relation between Q and K(300) Bz(300) is nearly
linear, the uncertainty in the product due to calibration errors is
therefore also 50 percent or better. (In this paper, intensities have
been calculated for the 6300& emission line only and the 636&5 emigsion,
which originates from the same level has been ignored. The observed in-
tensities used, however, include the 636AA contribution. Since this
contribution (about 24 percent of the total) lies within the experimental
uncertanties, its omission (an oversight of the authors) will not alter
any of the conclusions of this paper.) The errors in reading the records
(precision) are about 5 to 10 Rayleighs. Because this error is independent
of the magnitude of the reading, it is meaningless to express it as a
percent, unless the magnitude is also expressed. The error in K(300) B:
(300) caused by reading imprecision will therefore be large for small Q,
and small for large Q, the percent error in the product being about the
same as the percent error in Q.

Thé errors introduced.by the extraneous light that enters the photo-
meter are difficult to estimate. Integrated starlight, zodiacal light,
and continuum airglow are at least partially corrected for during

data reduction, the estimated uncertainty in this correction being 5
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Rayleighs. Occasionally a bright star will pass through the field of
view and cause a large error in the reading, but these cases are easily
identified and eliminated. The most uncertain contamination to the
airglow data is that due to OH band emissions, specifically the OH(9-3)
band with bandhead near 625611. Based on data given by Chamberlain [1961],
the OH contribution through the 63OOA filter is estimated to be 10 to
20 Rayleighs, although it may be either larger or smaller than this and
may even vary with time. The background component, Q(back), discussed
in the preceding section is at least partially explained as being
comtamination by the above mentioned sources. As long as the contamina-
tion light remains fairly constant with time, as the data seem to indicate,
no error will be introduced by this in the evaluation of K(300) Bz (300).
The n(h) profiles are subject to errors in the ionogram reduction
technique, to errors in the model "topside" used, and to errors caused
by non-vertical radio echoes from the ionosphere. As mentioned above,
the n(h) profile deduced from an ionogram is sensitive to the detection
of low-lying (E region) ionization; this was, as explained, the basis for
breaking the data into different quality groups. The quality 1 data is
felt to have an uncertainty in the true heights of about 5 to 10 km in
the E region and of about 10 to 20 km in the lower F region, with the
accuracy improving to about 5 to 10 km near the F region peak. The
quality 2 data has about the same uncertainty as gquality 1 for the
F region, but for the E region the uncertainty is 20 to 40 km. The
quality 3 data has an uncertainty of perhaps 50 km in the E and lower F
regions, improving to about 10 to 20 km at the F region peak. Height
errors at the peak will be carried over into the topside that is added

on to the bottomside.
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To evaluate the importance of such height errors, a series of n(h)
profiles were arbitrarily raised and lowered by 1O km; the product K(300)
B2(300) was found to change by about 15 percent for these cases, as shown
in figure Ta. The height uncertainties in the gquality 1 and 2 data, then,
probably do not cause as much as é 15 percent uncertainty in this product.
The height uncertainties in the quality 3 data, however, may cause about a
30 percent uncertainty in this product. It is important to note that

height errors in n(h) do not change the value of Q(back) deduced.

Errors in the topside model used are unimportant. For example,
changing the scale height in the topside from 25 to 50 km, or from 50 to
100 km causes @ to change by only about 3 percent. Changing the scale-
height gradient from O to 0.2 changes Q by less than 1 percent. There-
fore, we may ignore errors in the topside model used.

Horizontal structure in the jonosphere can cause appreciable errors
in the n(h) profile deduced from the ionogram; if the radio echo returned
to the ionosonde comes from several degrees away from the zenith, the
deduced n(h) profile may be either higher or lower than it should be.
Since the horizontal structure is usually not known, there is no way to
correct for these errors; however, the ilonogram normally does reveal when
such structure isﬂpresent and so the user can know when to be wary.
Fortunately, severe horizontal structure is not common over Maui and most
of the data used in the present study are free of it.

The airglow and n(h) errors discussed above produce a certain scatter
of points in the graphs of Q(calc) vs Q(obs). This in turn causes an

uncertainty in Q(back), which has precisely the same effect on K(300)
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82(300) as does the lack of precision in reading the records, that is, the
effect is larger for small Q +than for large. The estimated uncertainty
in Q(back) is indicated in table 2.

The temperature profiles used in this study were taken from the

time varying model atmospheres of Harris and Priester [1962]. The night-

time temperatures at 500 km in these models (for a 10.7 cm solar flux of
200 units) vary from 1166° to 1LTT°K. Since other model atmospheres have
temperatures at 500 km ranging from T00° to 2000°K, it is important to
know the effect of using the wrong temperature profile. By increasing
T(500) by 27 percent from 1166°K to 1LTT°K, Q is found to decrease by
20 pmeist Zn Sheem dm Pimuma Th Sinee the T(S00) values used for the
present study are probably correct to within a factor of 2, the corres-

ponding uncertainty in K(300) Bz(300) is probably also within a factor of

2. Again, it should be noted that errors in the choice of temperature

profile do not change the value of Q(back) deduced, to any significant

degree.

Finally, there is a large uncertainty in the collisional deactivation
rate of 0(*'D). The dD(h) profile used was d = s [02] with s, =2 X 10711
em® sec™! and the [0z2] from the 2300 model atmosphere of Harris and
Priester [1962] for a 2800 Mc/s solar flux of 200 units. No time

variations of dD(h) were allowed since s and [Oz] are so poorly known.,

D

Wallace and Chamberlain [1959] have estimated that 4 x 107*%® < sp < 10710

1

cm® sec t; however, recent measurements of the dayglow [Wallace and Nidey,

196k ; Dalgarno and Walker, 1964; Zipf, 1965] indicate that s. is probably

D

more on the crder of 10 *° cm®sec !. Thus, the values of dD(h) used in

-17-



the present study may be in error by as much as a factor of five or ten.
To judge the effect of such an error on K(300) Bz (300), the calculations
were repeated for one night of data using dD(h) both increased and
decreased by a factor of 10. The effect on K(300) B2 (300) is significant:
decreasing dD(h) by a factor of 10 decreases the product by about a factor
of 2, whereas increasing dD(h) by a factor of 10 increases the product by
about a factor of 3. The latter is shown in figure Tc. Again, however,

it should be noted than an error in the choice of deactivation profile

does not change the value of Q(back) deduced, to any significant degree.

By combining these uncertainties, the final uncertainty in the value
of K(300) B2(300) can be estimated. We need consider only the uncertain-
ties in d(h) and T(h) since these are so much larger than those in Q and
n(h). If the uncertainties in d(h) and T(h) combine unfavorably, K(300)
B2 (300) will be uncertain by about a factor of L. However, it is likely
that we have underestimated_dD(h) and overestimated T(h); these errors
tend to cancel each other, leaving us with an uncertainty in K(300) Bz (300)
of about a factor of 2.

The possibility of observational bias cannot be entirely excluded.
For example, it is possible that the desiderata for selecting ionograms
excludes cases in which the theory does not work. However, since the

nature of such an effect is unknown, there is no way to account for it.

SUMMARY
By applying the theory given in Paper I to an analysis of nightglow
and n(h) data, we draw three main conclusions. First, the theory does

explain the observed variations in the 6300A nightglow as being due to

-18-
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corresponding changes in the height, shape, and magnitude of the electron
density profile, at least for low latitude data. Second, the 6300& night-
glow that is recorded by the photometer is composed of two components: one
component results from the chemical reactions discussed in Paper I and
varies during the night. The other component seems to be independent of
the chemical reactions discussed in Paper I and does not seem to vary
much during any one night but may vary considerably from one night to
another. The magnitude deduced for this second component is very in-
sensitive to errors in the many parameters that enter the calculations.
This background component is at least partially caused by contaminating

it mambollig tht Thetametan Third . hv auhtracting out the background
component, the "primary" component can be used to obtain an estimate of
the product K(300) Bz (300). The value of this product may vary during
the night but generally it is between 10™° and 5 x 10 °sec *. This
estimate is probably correct to within a factor of 2. Because Bz (300) is
probably greater than 10™* sec !, K(300) must be on the order of 0.1;

that is, the efficiency of the chemical reactions in producing O(*D) is

low.
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